This paper examines the possibility of reintroducing a progressive personal income tax in the Russian Federation and presents quantitative estimations of the possible outcomes of such a move. The main sources of statistical data for the analysis of distributions of taxpayers in terms of their income are considered (different resources of the Federal State Statistic Service and the Federal Tax Service statistics). The shortcomings of the existing statistical information were shown. Under the absence of officially published data on the distributions of taxpayers by income received, a lognormal distribution curve is simulated. The estimations of the distribution curve are based at the National Accounts data. Several systems of income tax brackets, rates and models of tax deductions are tested on these simulated data. The parameters of the tax burden shift onto the tenth decile of taxpayers and 1% of the highestincome taxpayers, a decrease in the decile ratio (in terms of disposable income) as well as changes in budget revenues according to tax scale options are estimated. The estimations show (1) none of the tested models of tax brackets, rates and deductions provides a principal reduction of the decile ratio (for disposable income); (2) a potentially significant reduction of the tax burden on the poorest groups of the population and the growth of the level of tax paid by high-income groups are possible; (3) it is possible to decrease the tax burden on the low income groups together with a rise of the budget revenue. The article concludes that it is necessary to test different variants of tax brackets, rates and deductions in real life circumstances and not on simulated data when progression in personal income tax is reinstated.
Introduction
Seventeen years have passed since the Russian Federation abandoned a progressive income tax (PIT, or NDFL in the vernacular) and introduced a flat tax model in 2001 . Only a few serious quantitative assessments of the efficiency of the both models have made and recorded in the Russian economic literature. The most comprehensive assessments of the consequences of the PIT reform are presented in the works of the Gaidar Institute. They show that tax revenue grew at an accelerated pace just after the reform [1] . Quantitative assessments of the consequences of the introduction of a flat income tax along with changes in social security taxes are given in [2] [3] [4] . A relatively small number of authors supported the view on the effectiveness of the flat rate model during the first post-reform years or several years later. Positive results of the PIT reform such as the accelerated tax revenue growth together with the rate reduction are mentioned in [5, p. 7-8] .
There were several reasons for introducing a flat income tax rate. The first one was to streamline the tax administration and to improve its efficiency. The second one was to have an influence on the shadow economy as a flat tax rate was supposed to encourage the official reporting of wages, thus moving them out of the grey zone. Two more reasons for the flat tax were discussed in [6] -the fiscal role of the tax and tax neutrality. This paper examines the rate of achievement of the reforms goals and shows that the only aim reached was improved tax neutrality. The goal of improving the efficiency of tax administration was reached in part. But the problems of the shadow economy and boosting the fiscal role of income tax are as relevant as ever [6, p. 168-172] .
Seventeen years on, all arguments for a flat tax are still relevant, but now we also have a few more acute problems such a tremendous and widening income gap; growing poverty rates; an escalation of social problems associated with social justice and some others. As a result, there is a number of papers that suggests bringing back a progressive income tax.
Problem definition
One of the main reasons for the reintroduction of a progressive income tax is the reduction of income inequality and, therefore, more social justice [7] [8] [9] [10] .
Thus in [9, p. 110] it is stressed that a tax system can be considered as fair only if it reduces inequality in the economic status of taxpayers. In the framework of the discussion of different aspects of tax equity under theoretical approaches in [11] , the responsibility for socio-economic differentiation was partly placed at the existing flat rate tax.
The possibility (or opportunity) to collect much more tax revenue under the progressive income tax model or the anticrisis role of the tax are not prioritized in the discussion in the economic literature [12] [13] [14] . The social justice argument and the prospects of higher tax revenue can, however, be complemented with economic efficiency reasoning based on the welfare function. A flat tax and avoidance of income redistribution create the necessity to use other means to support low income groups of people. The cost of such support mechanisms is higher for poor people, for rich people, as well as for society in general [15, p. 205 ] than the cost of tax methods of income redistribution.
The papers mentioned and some others focus at theoretical and qualitative approaches to the possibility of re-introducing a progressive income tax. There are no quantitative estimations of the possible consequences and the influence of the progressive tax implementation either on income differentiation or on public revenue.
The Russian economic literature mostly focuses on the necessity of a progressive income tax as an instrument of improving social justice and pays less attention to its implications for GDP growth, investment and the dynamics of the shadow economy. At the same time, researchers in the countries whose tax system uses a progressive income tax tend to criticize the progressivity of the tax and emphasize a trend towards having a flat rate [16; 17] . The last two decades of the 20 th and the first decades of the 21st century show an expressed trend towards a decline in the top statutory personal income tax rates and towards a reduction in the number of tax brackets in the western economies [18] .
Several estimations of the redistributive effects of different tax models have been made based at the statistical data for the states and provinces of the US and Canada. Officially published statistical information in the two countries makes it possible to conduct extensive research of the impact of progressive and flat rate taxation on income redistribution [19] [20] [21] [22] . "The North American discussion of the flat tax could be characterized as 'nice theory, but not practical'" [20, p. 103] . Studies of the actual implementation of a flat rate tax in developing countries lead the authors to a decisive conclusion: "Today, progressive personal income tax rates make for a needlessly complex tax system. Increasingly, therefore, taxpayers ask if there is a realistic alternative to our wasteful, inefficient tax system. This chapter's answer is a resounding yes" [20, p. 130] . At the same time, existing estimations of the redistributive potential of a transition from the flat rate to a progressive one shows a very minor impact on income redistribution [23] .
It seems that the problem is to find a balance between a progressive tax with its tendency to promote the grey economy and a flat rate with its relatively high burden at low-income persons and the need for social transfers. In other words, to establish appropriate rates of progressive tax. Each country will look for its own balance of the rate of progressivity and the 'degree" of its flattening.
For the Russian Federation there are several questions concerning the choice between a flat and progressive tax rate. The first one is the level of the tax burden on low-income groups. Is it possible to decrease this level by adopting a progressive income tax and how much will it cost in terms of the public revenue? The next question is what influence of a progressive PIT will have on income inequality in our country. To answer these questions, it is necessary to have information about the distribution of personal income.
The present analysis is designed as an improvement on the previous literature in several respects. First, it will show a possible approach to making quantitative estimations of before-and after-tax income distribution in the Russian Federation. Second, it will test various progressive tax rates and compare the results for taxpayers and budget revenue. And third, in will provide an answer as to whether it is possible in the case of Russia to essentially reduce income differentiation by introducing a progressive income tax.
Data sources
The problem of personal income distribution may be examined in terms of different but interrelated aspects as per the objectives of each study. For example, to study social problems (poverty, income inequality) one can use information about total income or disposable income distribution of the total population of the country. Under this approach, the total population of the country includes not only employed or self-employed people and entrepreneurs but also retired persons, children etc.
The second aspect presents a study of the level of wages and other similar payments to employees. In the framework of this aspect, the study includes only workers, employees, officials, and other groups of the workforce, but does not include persons who have passive taxable income (dividends, royalties, income from property etc.).
The third aspect concerns the study of the distribution of PIT payers according to the volume of taxable income received. The mix of taxpayers according to this approach is wider than the mix of employees and workers (under the second approach) because some of retired persons and children may be considered as taxpayers if they receive taxable income (dividends, royalties etc.). At the same time, the mix of taxpayers is narrower than in the first approach, because it does not include most of children and retired persons, if they receive only nontaxable income and social transfers.
Available open-source data allow one to examine -with different rates of authenticity and varying amount of detailonly the first and the second approaches These reports are based on three main batches of information retrieved from tax agents' reports on PIT paid on behalf of employees, appendices to income tax returns and tax authorities' reports based on taxpayers' tax returns. Therefore, there occurs a substantial data overlap.
According to the FSSS, the number of the employed in the economy is 72.4 million; the size of the economically active population is 77.2 million, but tax agents paid different kinds of taxable incomes to more than 81 million persons. This means that approximately 10% of taxpayers have more than one source of income which they officially declare.
The main role in the total income of individuals is played by different kinds of income from employment (wages, salaries etc.) which is taxed at 13%. These earnings account for 69.61% of all taxable revenues before deductions and 78.14% taxable revenues after expenditure deductions. (Table 1) .
The principal amount of deductions applied to the calculation of taxable in- Table 1 ). These deductions make up more than 89.6% of total amount of applied deductions in 2015. However, deductions related to income from transactions with securities are deductions on expenses directly related to this kind of taxable income.
Methods and estimations
The absence of officially published information on the distribution of taxpayers by received income raises the question of modeling (or constructing) this distribution.
There are several possible approaches to the modelling of this distribution:
-an approach based on the data on cash income and the distribution of the population by income size. In this case it is necessary to refine the indicators of cash income by excluding the non-taxable income -first of all, pensions and a significant number of the other social transfers that do not include in the tax base;
-an approach based on the value of wages and the distribution of employees by the size of this type of income. In this case it is necessary to refine this data by incorporating the information on other kinds of income (dividends and other income on securities, income on operations with securities, income from individual entrepreneurship etc.); -based on the total potential taxable income estimated according to the National Accounts.
Each of the above approaches has both advantages and significant shortcomings. The distribution model based on each of the approaches will have more or less significant deviations from reality. In this study, we shall use the last approach and model taxpayers' distribution by using the National Accounts data.
In order to simulate the distribution of taxpayers according to (potentially) taxable income it is necessary to introduce the following prerequisites and conditions:
-the amount of the income of the population potentially subject to taxation was estimated based on data on wages (including unreported payment of wages and net mixed income less social security contributions) and property income of the household sector according to the SNA; -it is assumed that the distribution of taxpayers is a lognormal distribution. A lognormal distribution is traditionally used when we estimate the income of the population, the distribution of population by volume of deposits and some other indicators associated with the income of the population (see [24] [25] [26] [27] [28] ); -the number of PIT (NDFL) payers was estimated as the number of people employed in the economy. This approach has several disadvantages. Some of employed persons in the economy are not PIT payers, and some persons who are not formally "employed" are recognized as taxpayers under the current legislation. It was assumed that these groups partially offset each other, and their presence will not affect the final result;
-to plot the distribution curve, it is necessary to have two indicators -the indicator of average income and standard deviation. The average per capita income (potentially taxable income) of the employed population was estimated on the basis of the amount of income registered in the SNA and the number of people employed in the economy (see above); -the standard deviation was estimated by selection. As the additional criterion the indicators of the share of revenue attributable to the first, ninth and tenth decile (according to wages distribution based on the data from sample surveys 5 ) were used; -the standard deduction is based on the number of children as at 1 January 2017 (32.238 million); -income was assumed to be received evenly throughout the year; -calculations were based on the average income in the group. Three series of hypothetical distribution of taxpayers by volume of potentially taxable income were estimated. The first series presents a distribution that most accurately factors in income in the first decile; the second series most accurately counts income in the tenth decile and the third series -income in the ninth and tenth deciles together. The differences between the three variants of the distribution of income are insignificant ( Table 2 ). The average per capita income for all series was 475,922.6 rubles per annum. In further calculations, the third series was used because from the point of view of public revenue this segment of distribution (the ninth and tenth deciles) is of the main interest. Another reason is that the most significant approximation to actual data is achieved in this series (see Table 2 ).
To estimate the tax burden distribution under the existing tax model (with a flat rate) and to test different variants of progressive tax scales, groups of taxpayers with an income gap of 100,000 rubles were formed. To measure income deciles, additional adjustment "borderline" groups were made. Tax calculations for the groups were made by the average indicators. The calculations assumed that 45% of taxpayers have two children, which approximately corresponds to the number of children in Russia. It was assumed that children are evenly distributed among taxpayers of all income groups.
When assessing the distribution of the tax burden under the current tax model only standard deductions for children were considered. Today, the children-related deduction exceeds 73% of the total value of deductions (without taking into account the deduction of securities transactions expenses). The results of the tax burden distribution under the existing PIT model are presented in Table 3 . The evaluation of the actual distribution of the tax burden among groups of taxpayers (deciles) based on the generated distribution indicates a very small shift of the tax burden onto taxpayers belonging to the tenth decile. Thus, their share of income being almost 30%, their share in the total amount of tax paid is 30.6%.
Different systems of tax rates: comparison of results
The transition to, or re-introduction of a progressive model of taxing the income of individuals (NDFL) should pursue the following goals:
1. The shift of the tax burden onto high-income categories of the population. In the framework of this study, the goal can be formulated as achieving a share of the tenth decile of 50% of the total income. As an intermediate goal, one could consider the achievement of this indicator's value at 44% (ten points higher than now). As an additional goal, one could consider having 1% of the highest income earners pay 20% of the total personal income tax.
2. Household income at the minimum subsistence level should not be subject to income tax. That means the necessity to introduce a non-taxable minimum income or a standard tax deduction amounting to the minimum subsistence income per each member of a household (taxpayer himself, his or her spouse, and children). In this study, deductions for children were considered at the existing level (1400 rub for ISSN 2412-8872 each child a month). A standard deduction for taxpayer was taken into account at the level of 10,000 rub per month and applied to taxpayers whose income is less than 500,000 rubles per annum. The introduction of the income threshold above which no deductions for children and the personal deduction are applied allows one to slightly increase the degree of taxation progressivity. This affects low and middle-income categories of taxpayers.
3. An increase in total PIT revenue compared to the baseline (the actual PIT revenue in 2015). As an intermediate result, we can consider the absence of a reduction in the amount of tax revenue compared to the basic indicators.
One of the problems encountered in the formulation of these goals is their compatibility and the hierarchy of each of the goals. In the study, various options and combinations of quantitative indicators for these goals were tested. Some results of testing on the data of the simulated distribution series of four variants of progression in the taxation of personal income are given below.
Let examine the four models of a progressive tax scale composition together with a system of deductions (see Tables 4-5 ): relatively radical, radical, conservative-radical and social-liberal models. The names of the models here are nominal and not bear much meaning.
A relatively radical model of tax rates allows for a 41%-shift of the total tax payed (total tax burden) onto the tenth decile. With a 30% share of income in the tenth decile, the share of total tax here will be 41.1%. The average (effective) rate for this category of taxpayers will be 19.57%. In this case, 1% of the wealthiest taxpayers pay 10.22% of the total tax (bear the tax burden), and the average (effective) rate for these taxpayers will be 23.27%.
Under this model, it is possible to completely exempt taxpayers with the lowest level of income (less than 14,000 rubles per month) from taxation. This model makes it possible to increase budget tax revenues by 21.24% in comparison with the baseline version. The estimates (here and further on) do not take into account the possibility of tax arbitration and a potential increase in tax evasion.
In the framework of a radical model, the increased degree of the tax progressivity makes it possible to shift the tax burden onto the tenth decile 3 p.p. more, and to the ninth decile 1.9 p.p. more than in the relatively radical model. This variant of tax rates reduces the tax burden on the fifth, sixth and seventh deciles by 0.2-0.4 percentage points by changing the structure of rates. The burden on the first decile does not change, and on the second and third is slightly reduced (compared with the relatively radical model). The budget receives a tax revenue increase of almost 4% (without considering different risks).
Within the framework of a conservative-radical model, the amount of deductions was not as significant as in the first two. The application of these tax rates in conjunction with a system of deductions (see Table 4 ) has the potential to increase budget tax revenues by 26% compared to the initial situation. In this case, taxpayers within the first decile are not fully exempt from taxation, although the average rate for this group is less than 0.5%. However, in the second decile the average tax rate is close to the current one and is 11.7%.
This model makes it possible to shift almost 44% of the total tax burden onto taxpayers belong to the tenth decile. The average tax rate for this category of taxpayers is 21.09%. One percent of the richest taxpayers account for 11.21% of the total tax payed, and the average tax rate for this group exceeds 26%. When applying this model, only 30% of taxpayers will face an increase in the level of taxation (eighth-tenth decile). At the same time, for the eighth decile taxpayers, the increase in the tax burden will be only 1.68 p. p. and only 10% of taxpayers (the first decile) will experience a significant reduction in the tax burden. The most significant feature of a social-liberal model which makes it different from the first three is the tax rate of 13% applied to the highest income (more than 5 million rubles a year, see Table 5 ). This rate should support the investment activity of high-income groups of the population and reduce the effectiveness of tax evasion (according to the point of view in [25] ).
The application of large-scale tax deductions in the amount of the subsistence minimum for the taxpayer and their children in combination with a progressive scale (Table 5 ) allows one to shift a sufficient part of the total tax burden onto the tenth decile (almost 50% of the total tax in this case falls on the last decile). But in this case, the total amount of tax revenue received by the budget system is reduced by ISSN 2412-8872 20% compared to the initial situation. This tax model almost completely eliminates the tax burden for taxpayers in the first and second deciles. The effective tax rate becomes lower than the nominal rate for taxpayers belonging to the third-eighth deciles. For taxpayers of the ninth decile, the effective tax rate is almost equal to the nominal (13.07%). And only the tenth decile will "suffer" from an increase in the tax burden -the effective tax rate here will be at 15.24 (not much higher than it is now). In this case, only 10% of the population will feel an increase in the tax burden. For 90%, the tax burden will either decrease or remain at the same level.
The distribution of the tax burden (total tax) among taxpayers related to different deciles is shown in Figure 1 .
The most significant redistribution of the total amount of tax (total tax burden) in favor of the tenth decile of taxpayers is provided by the "social-liberal" model of tax brackets. The "radical" model produces the second largest shift of the tax burden onto the highest-income categories of taxpayers. The "radical" model provides an increase in tax revenues compared to the initial situation by 25.3%, whereas the "socially-liberal" one results in a reduction in the total amount of tax by 20%.
The models of progressive personal income tax discussed above differ not only in the actual rates and deductions.
They also differ in terms of the resulting indicators for the revenues of the system of public funds, the disposable income of the population and differentiation of the latter by disposable income.
The most significant increase in public tax revenues compared to the initial situation is provided by a "conservativeradical" model (by 26.28%), which is only slightly more than by the "radical" one (25.23%). But the degree of the tax burden shift to the taxpayers of the tenth decile is slightly worse than in the "radical" model -43.77% against 44.13% (see Table 6 ).
The closest approximation to the different goals mentioned above occurs in the various models considered (See Table 6 ). The most significant shift in the tax burden on taxpayers of the tenth decile takes place in the "social-liberal" version -almost 50%. A zero tax burden on the first decile of taxpayers is achieved in three models, and in the fourth this indicator is only slightly different from zero. We can therefore say that all four models discussed are satisfactory for this criterion. From the point of view of budget tax revenue dynamics, the most preferable model is the "conservative-radical" one as it provides a potential increase in revenues of 26%. The "radical" one, however, yields a value of the indicator that is only one percentage point less. Let's have a look at the decile ratio of the disposable income. If in the initial situation its value exceeds 20.3, then in all the simulated models the decile ratio is significantly lower (Figure 2 and Table 6). This means that the degree of the differentiation of taxpayers in terms of disposable income is reduced in the case of a system of deductions and a progressive tax. The most significant reduction of the scale of differentiation is achieved in the "radical" model -the decile ratio is reduced to 16.0 (this figure itself is quite high). The value of the decile ratio in the "radical-conservative" model is slightly higher -16.1. The difference between these indicators in general is negligible (particularly considering the total error of the estimates). The least significant decrease in the scale of differentiation is observed in the "social-liberal" modelthe decile ratio is 17.2.
Considering the shift of the tax burden to 1% of the richest taxpayers, the most preferable is the "social-liberal" model, where the share of tax within this group is 12.7%. In other models, the share of tax, which falls on 1% of the richest taxpayers is 10 to 11%. At the same time, the estimated tax rate for the highest-income individuals in the framework of the "socially-liberal" model is the lowest -19.15%. In all other models, the average tax rate for this group of taxpayers is sig- Figure 2 . Tax burden on taxpayers in the tenth decile and the decile ratio of discussed models nificantly higher and ranges from 23% to 26%. Such values of the indicators under the "social-liberal" model are largely the result of substantial tax deductions that the taxpayer and his children are eligible to without an income tax threshold to be applied. In other models, this threshold is applied. So, the wealthiest persons are effectively denied the right to use these deductions.
In general, the "radical" and "conservative-radical" models bear the most practical interest. The choice between them can be made depending on the priorities and the system of preferences: which one is more preferable -the reduction of the tax burden on the poor or a potential increase in tax revenues.
Conclusion
The analysis of systems of tax rates and the results of their application is based on the hypothesis about a lognormal distribution of taxpayers. This hypothesis can be confirmed or refuted only on the basis of actual taxpayers distribution data published by the Federal Tax Service. In the absence of such data, researchers are left to work with hypotheses.
The results obtained allow us to solidify the recognition in the Russian economic literature of the necessity to re-introduce a progressive income tax by performing quantitative estimations of its potential consequences.
Summing up the above, it should be noted that the transition to (or rather, the re-introduction of) a progressive model of personal income taxation in case an adequate version of tax brackets and rates in combination with deductions is selected is quite feasible. A potentially significant reduction of the tax burden on the poorest categories of the population and the growth of the tax burden on high-income groups along with an increase in tax revenues for the public purse are possible. The estimations show that none of the tested models of tax rates and deductions provides a principal reduction of the decile ratio (for disposable income). To develop a system of tax rates and a system of deductions, it is necessary to test them using actual rather than generated data. It is also necessary to develop a "function of tax evasion" on the basis of real data of the Russian Federation to estimate the potential scale of tax arbitration and tax evasion.
It should also be considered that the re-introduction of a progressive tax model will have a number of consequences. A reduction in the level of taxation of low-income categories of the population would deprive some regions of the Russian Federation of a significant part of their own revenue. The introduction of progression in the PIT (if the order of transferring tax receipts to regional budgets is not revised) will lead to a situation when regions with the wealthiest population get a significant advantage.
